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O
n page 83, Dorner 
et al. report that 
overexpression of 
a lamina-associated pro  tein 
slows cell proliferation and 
promotes differentiation in 
vitro. The ﬁ  ndings  suggest 
that laminopathy symptoms 
may not be due to structural 
weakness in the tissue, but 
rather to a failure of stem 
cells to properly regenerate 
damaged or aging tissues.
A-type lamins are found at the nuclear periph-
ery and in the nucleoplasm of differentiated cells 
and have been implicated in cell cycle regulation 
and chromatin function. An associated protein, 
LAP2α, interacts with the hypophosphorylated form 
of Rb, which represses entry into S-phase by block-
ing activation of E2F target genes.
Dorner et al. found that cells treated with LAP2α 
RNAi proliferated more rapidly than untreated con-
trols. Cells with excess LAP2α, however, paused 
at the G1-S transition, delayed reentry into the cell 
cycle after serum addition to previously starved cells 
and, in preadipocytes, underwent a partial cell cycle 
arrest and initiation of the differentiation program, 
including up-regulation of A-type lamins.
Dorner et al. found that LAP2α bound to A-
type lamins and hypophosphorylated Rb in immu-
noprecitates, as well as to several E2F-dependent 
promoter regions. Cell cycle control by LAP2α 
required Rb, but the exact mechanism by which 
LAP2α promotes Rb’s transcriptional repressor 
activity remains unclear.
Previously, researchers hypothesized that lam-
inopathies, which tend to be late onset disorders, 
were due to reduced structural integrity of cells, 
which led to tissue degeneration. Now, Dorner et 
al. think that disruption of the lamin-LAP2α complex 
by mutations in the lamin genes, such as the ones 
that cause laminopathies, prevents stem cell differ-
entiation. Without differentiation, tissues lack the 
cells they need to regenerate and, over the course 
of an individual’s lifetime, the tissues deteriorate. 
The team, along with several collaborators, has 
already started to test the new model in LAP2α 
knock-out and transgenic mice.
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T
he retinal degeneration slow (Rds) 
gene is required in rod photore-
ceptor cells for morphogenesis of 
outer segments (OSs) and cell survival. 
On page 59, Farjo et al. report that cone 
photoreceptor cells also develop abnormal 
OS structures in the absence of Rds, but 
they remain functional, suggesting that the 
protein may have different roles in the two 
cell types and hinting at ways to treat some 
degenerative eye disorders in humans.
Rods constitute more than 95% of 
the photoreceptor population in rodent 
retina, making the structure an imperfect 
model for the central portion of the hu-
man retina, called the macula, which is 
composed mostly of cones and is largely 
responsible for visual acuity. Recently, 
researchers created a knock-out mouse, 
Nrl−/−, in which rod progenitor cells 
are transformed into cones, enabling re-
searchers to study cone cell formation 
and function in the absence of rods.
In the retina of double knock-out animals 
lacking both Nrl and Rds, cones are capable 
of phototransduction, albeit at about one log 
lower sensitivity than cone cells in Nrl−/− 
animals that retain functional Rds. Cone 
OSs in the double mutant are misshapen 
and lack the regularly stacked lamellae that 
occur in wild-type cones. Instead the cones 
form distended, tubular OS structures.
Rds is not vital for cone formation or 
function; however, mutations in the gene 
are associated with rod and cone defects 
in humans, including macular dystrophy. 
Farjo et al. think that having no Rds may 
be better than having the mutant protein. 
If that is true, then RNAi treatment de-
signed to eliminate Rds protein in cones 
may allow rudimentary OS formation 
and improve a person’s vision. To fi  nd 
out, the team has already moved one of 
the common human Rds mutations into 
the Nrl knock-out strain where they can 
examine its impact on cones and test 
whether RNAi can rescue the retina from 
degeneration and dysfunction.
Cone lamellae fail to form when Rds is absent (right).
Excess lamins delay the cell cycle.